To describe a case of Acute Lymphoblastic Leukemia masquerading as surgical third nerve palsy.
Introduction
Acute lymphoblastic leukemia (ALL) is a haematological malignancy that can involve the central nervous system (CNS). Less than 10% of patients with ALL have CNS involvement at presentation. We report a very unusual case of ALL, masquerading as surgical third nerve palsy at presentation, and discuss the assessment, diagnosis and management of this patient.
Case report
A 50-years old gentleman presented with a one-week history of sudden right eye ptosis with headache and vomiting. He did not have any fever and other systemic symptoms. His past ocular and medical history was insignificant. On ocular examination his best corrected visual acuity was 6/12 in the right eye and 6/9 in the left eye. Intraocular pressure (IOP) on applanation tonometry was 12 mmHg bilaterally. Complete ptosis was noted over the right eye with a positive relative afferent pupillary defect (RAPD) over the affected eye. The pupil was also mid dilated; 5mm but was reactive to light. There was a restricted medial, superior and inferior gaze movement, which was highly suggestive of third cranial nerve palsy. There was no proptosis. Funduscopy was normal with no evidence of papilloedema. Ocular examination over the fellow eye was unremarkable. Based on his systemic complaints and clinical findings, an urgent Computed Tomography (CT) Brain was done to rule out surgical cause of third nerve palsy. Routine blood investigations including white cell count 11.4× 10 6 /μL and CT Brain was normal with no evidence of intracranial bleeding or space-occupying lesion.
Patient subsequently came back one month later with sudden onset of left eye ptosis in addition to the unresolved right eye ptosis. The left pupil was dilated at 6mm while the fellow eye's pupil was of a normal size. RAPD was found to be negative. During this presentation, he also had lower motor neuron facial nerve palsy over the right side with loss of forehead and brow movements, inability to close eyes and drooping of eyelids, loss of nasolabial folds and drooping of lower lip. Cranial nerve examination depicted bilateral 3 rd cranial nerve palsy and right 7 th cranial nerve palsy. Trochlear nerve, Trigeminal nerve and abducens nerve function was intact. Due to multiple cranial nerve involvement, a repeated CT brain and orbit was done. However, the result of which was also normal. Blood investigations revealed a white blood count (WBC) of 105× 10 6 /μL (Normal range = 4-10 × 10 3 /μL) and peripheral blood smear showed presence of hyperleukocytosis with 90% abnormal cells which are heterogenous in sizes, have scanty cytoplasm, slightly clumped homogenous nuclear chromatin and inconspicuous nucleoli. Patient was advised for bone marrow aspirate and trephine (BMAT) biopsy and sent for immunophenotyping. Result depicted T-cell Acute Lymhoblastic Leukemia (T-ALL). He was referred to a haematologist and started on chemotherapy. less than 1 for every 100,000 female patients in UK [1] . The T-cell variant accounts for 25% of acute lymphoblastic leukemias in adults [2] . Its clinical presentation is a challenge due to its uncommon and aggressive presentation. Presentation can include symptoms associated with hyperleukocytosis, with lymphadenopathy and extramedullary organ involvement. Central nervous system infiltration is also quite common. [3] Acute paresis of the oculomotor nerve with pupillary involvement warrants neuro-imaging to rule out aneurysms and tumours. This clinical manifestation may be due to a ruptured aneurysm, which may herald subarachnoid hemorrhage and death. In 92% of patients with tumour, and in 78.5% of patients with aneurysm, the pupil was fixed and dilated on examination [4] . For this particular patient, we did a CT scan twice, due to a presentation with surgical 3 rd nerve palsy. However, both the initial and repeated imaging was negative.
Most causes of multiple cranial nerve palsies are detectable via neuro-imaging. However, leukemic infiltration of the central nervous system may not be detectable on computed tomography. In a study by JJ Pagani et al, CT was normal in 374 patients including 148 with meningeal disease diagnosed by cerebrospinal fluid cytologic examination. Only 31 out of 405 had computed tomographic abnormalities in the brain. CT detection of leukemia using both conventional and delayed high dose scans, the meninges and cisternal spaces were normal in all patients in the present series with known diffuse meningeal disease. The intense meningeal staining seen with carcinomatous or infectious meningitis occurs only rarely [5] . Furthermore, a more superior imaging modality would be magnetic resonance imaging as it gives high soft-tissue contrast and ability to show the entire course of the third nerve. CT scanning is limited in patients with spontaneous subarachnoid haemorrhage, or tumours [6] .
We report this case of ALL presenting as surgical third nerve palsy as we acknowledge that the incidence is rare and the due to its atypical presentation, diagnosis is a challenge. In addition, we would like to emphasize the importance of thorough history and physical examination, appropriate laboratory blood investigations and imaging modalities. In surgical third nerve palsies, common lifethreatening etiologies such as a ruptured cerebral aneurysm should be ruled out, but other uncommon causes such as central nervous system infiltration by leukemia should also be kept in mind. (Figures  1 and 2) 
